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(54) SPRAYING METHOD OF SPACER FOR LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a spacer from moving on a substrate after spraying by a simple operation 
without using a component such as an adhesive which degrades the performance of a liquid crystal display 
element by using a mixture liquid of water and an org. solvent as a dispersion medium and controlling the 
difference in solubility parameters between water and the org. solvent to a specified range. 
SOLUTION: The dispersion medium is a mixture liquid of water and an org. solvent, and the difference in the 
solubility parameters between the water and the org. solvent is controlled to 4 to 13. The weight ratio of the 
water to the org. solvent in the dispersion medium is preferably controlled to (water):(org. solvent)=1 :0.005 to 1:1. 
If the ratio is less than 1:0.005, the spacer might move on the substrate after sprayed, while the ratio exceeds 1:1, 
the effect is saturated, which means economically disadvantageous. This org. solvent preferably has 50 to 300° C 
boiling point. After the dispersion liquid containing dispersion of the spacer for a liquid crystal display element is 
sprayed on a substrate, the substrate is preferably heated to 50 to 300° C. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the sewage sprinkling of the spacer for liquid crystal display components which is the 
sewage sprinkling of the spacer for liquid crystal display components which consists of sprinkling said 
dispersion liquid on a substrate after distributing the spacer for liquid crystal display components in a 
dispersion medium and obtaining dispersion liquid, and is characterized by for said dispersion medium 
being a mixed solvent of water and an organic solvent, and the differences of the solubility parameter of 
water and an organic solvent being 4-13. 

[Claim 2] The weight ratio of water and an organic solvent is the sewage sprinkling of the spacer for 
liquid crystal display components according to claim 1 characterized by being :(water) (organic solvent) 
=1:0.005-1:1. 

[Claim 3] The sewage sprinkling of the spacer for liquid crystal display components according to claim 1 
or 2 characterized by heating said substrate in temperature of 50-300 degrees C after sprinkling on a 
substrate the dispersion liquid which distributed the spacer for liquid crystal display components. 



[Translation done ] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] ^ 

[0001] 

[Field of the Invention] This invention relates to the sewage sprinkling to the substrate of the spacer for 
liquid crystal display components used in order to control spacing of a substrate to homogeneity and 
accuracy in the liquid crystal display component which enclosed liquid crystal into the liquid crystal cell 
which two transparence substrates with an electrode (henceforth a "substrate") were made to counter, 
and has been arranged. 
[0002] 

[Description of the Prior Art] Spraying to the substrate of the spacer for liquid crystal display 
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components was performed by the approach (wet sewage sprinkling) of distributing various kinds of 
solvents and sprinkling the spacer of the fixed particle size which consists of plastics or an inorganic 
material from the former, to a substrate, or the approach (dry type sewage sprinkling) of ^sprinkling to a 
substrate without completely using a solvent. 

[0003] However, the spacer sprinkled by doing in this way had the problem the spacer once arranged on 
a substrate carries out [ a problem ] scattering disappearance in the process which assembles the 
empty eel before injecting liquid crystal into a liquid crystal display component on the occasion of 
spraying of the air to the substrate top performed in order to remove the foreign matter on a substrate 
etc., or attraction. 

[0004] Furthermore, after setting like the assembler of an empty eel and sprinkling a spacer to one 

substrate, there was also a problem which a spacer moves or carries out scattering disappearance with 

few wind pressures at the time of laying the substrate of another side on top of it. 

[0005] In order to solve such a problem, a glue line is prepared on the surface of a spacer, and the 

approach of making paste up a spacer on a substrate and making it fix to it etc. is proposed. 

[0006] The titanic~acid ghost layer which processes a titanate organic compound on the surface of a 

particle, and is obtained is formed in JP,1-247155,A, and the double layer system detailed object for 

spacers with which the hot melt mold adhesive property resin layer is prepared in the front face of this 

titanic-acid ghost layer is indicated. 

[0007] It faces sprinkling a spacer on a substrate and fixing to JP,2~297518,A, and after sprinkling on a 
substrate the spacer dispersion liquid which come to blend a meltable radical polymerization nature 
partial saturation radical content compound with the dispersion medium and this dispersion medium 
which distribute a spacer and a spacer, while carrying out evaporation to dryness of the spacer 
dispersion liquid, the approach of carrying out the polymerization of the radical polymerization nature 
partial saturation radical content compound is proposed. 

[0008] However, in the approach of preparing a glue line on the surface of a spacer in this way, making 
paste up a spacer on a substrate, and making it fix, generally, even if the constituent is the organic 
substance and it is an inorganic substance, it is difficult to cover an adhesive resin layer on the surface 
of a particle, and there is a fault from which the adhesive resin layer covered on the particle front face 
tends to be desorbed. 

[0009] And by the approach of covering a hot melt mold adhesive property resin layer to a spacer, and 
preventing such desorption, since it uses by making this hot melt mold adhesive property resin into the 
gestalt of a heat solution or dispersion liquid, a result from which the spacer-covered with the hot melt 
mold adhesive property resin layer is not obtained without impurity, and that in which the impalpable 
powder of hot melt mold adhesive property resin was intermingled so much as by-products other than 
the specified substance is obtained will be brought. 

[0010] Thus, the obtained spacer was very difficult to separate a by-product from a spacer, and the by- 
product floated in liquid crystal, the orientation of liquid crystal was disturbed, and it had the fault which 
causes the performance degradation of a liquid crystal display component. 

[0011] Moreover, while carrying out evaporation to dryness of the spacer dispersion liquid distributed on 
the substrate, a radical polymerization nature partial saturation radical content compound is set to the 
approach of carrying out a polymerization. All the radical polymerization nature partial saturation radical 
content compounds contained in spacer dispersion liquid cannot serve as a component which carries 
out a polymerization and pastes up a spacer on a substrate. The radical polymerization nature partial 
saturation radical content compound which remains without carrying out a polymerization was eluted in 
liquid crystal, and disturbed the orientation of liquid crystal, and it had the fault which causes the 
performance degradation of a liquid crystal display component. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the sewage sprinkling of the 
spacer which does not move on a substrate after spraying by simple actuation, without using the 
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component for which the engine performance of liquid crystal display components, such as adhesives, is 

reduced in view of the above-mentioned actual condition. 

[0013] 

[Means for Solving the Problem] This invention is the sewage sprinkling of the spacer for liquid crystal 
display components which consists of sprinkling said dispersion liquid on a substrate after distributing 
the spacer for liquid crystal display components in a dispersion medium and obtaining dispersion liquid, 
and said dispersion medium is a mixed solvent of water and an organic solvent, and it is the sewage 
sprinkling of the spacer for liquid crystal display components characterized by the differences of the 
solubility parameter of water and an organic solvent being 4-13. Below, this invention is explained in full 
detail. 

[0014] In the sewage sprinkling of the spacer for liquid crystal display components of this invention, the 
description is in the dispersion medium which constitutes the dispersion liquid which distribute the 
spacer for liquid crystal display components. The above-mentioned dispersion medium consists of water 
and an organic solvent, and the difference of the solubility parameter is important for it. When the 
differences of the above-mentioned solubility parameter are 4-13, this invention persons find out that a 
very good result is obtained, and complete this invention. 

[0015] In this description, a "solubility parameter" means what is indicated ranging from the 330th page 
to the 335th page of the 3rd edition of an adhesion handbook (1996, Nikkan Kogyo Shimbun issuance). 
[0016] Those solubility parameters (SP) and molar volume (V) have played the important role, and the 
compatibility of a solvent dissolves it, when SP and V of solvents approach mutually. However, even if 
SP and V are mutually separated, when hydrogen bond works between mutual molecules, it dissolves. 
[0017] SP of a solvent is the practical and convenient scale which can presume the solubility between 
solvents quantitatively. SP of the above-mentioned solvent can determine by the degree type from a 
mol gravitation constant [ being small (Small) ] (deltaF). 
[0018] Delta=sigmadeltaF/V (1) 

Molar volume =M/d of the mol gravitation constant of a delta=SP value and a deltaF= atomic group and 
V= solvent is expressed here. 

[0019] Although delta F value of each [ small ** and ] atomic group was used as the chart, SP value 

calculated from the above-mentioned formula (1) using this value was inaccurate in the solvent with 

radicals which carry out hydrogen bond, such as an OH radical. Okitsu proposed deltaF more exact than 

small deltaF in consideration of this point. Moreover, Okitsu shows delta F and delta v of each of this 

amended group in the page [ 332hd ] table of the adhesion handbook quoted previously. . 

[0020] If these values are used, SP and V can be simultaneously determined from the following type (2) 

and the following type (3). 

[0021] Delta=sigmadeltaF/sigmadeltav (2) 

V=sigmadeltav (3) 

[0022] In this invention, SP of water can illustrate the following from it being 21.2 as an organic solvent 
whose differences of the solubility parameter mixed with water are 4-13. The figure in the parenthesis 
after the following instantiation is SP's value calculated using delta F, delta v and the above-mentioned 
formula (2) of each atomic group shown in Okitsu's formula, and the above-mentioned formula (3). 

. [0023] A methanol- (1 4.4),, ethanoU(12.6) # n-propanol (1 1.6), j-propanol (1 1,5), n-butanoW.t0.9X amyl 

alcohol (9.7), Ethylene glycol (9.2) and ethylene glycol mono-acetate (12.9), Ethylene glycol diacetate 
(10.2), 1, 3-butylene glycol (15.4), A glycerol (16.2), methyl acetate (9.2), ethyl acetate (9.0), Propyl 
acetate (8.8), butyl acetate (8.7), methyl propionate (9.0), an acetone (9.5), an acetylacetone (1 1.1), a 
methyl ethyl ketone (9.2), a butyrolactone (9.2), dioxane (10.0). 

[0024] Although the organic solvent whose differences of a solubility parameter with water are 4-13 
exists besides the above, when liquid crystal is contacted or it dissolves in liquid crystal, an organic 
solvent to which the orientation of liquid crystal is reduced cannot be used for this invention. As such a 
thing, an aldehyde, a carboxylic acid, nitril, an amine, an amide, cyanate, isocyanate, the halogenide of 
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these compounds, etc. are mentioned. 

[0025] As for the weight ratio of the water in the above-mentioned dispersion medium, and an organic 
solvent, in this invention, it is desirable that it is :(water) (organic solvent) =1:0.005-1:1. 1:0. Even if it 
may move after spraying that it is less than 005 on a substrate and exceeds 1:1, effectiveness does not 
change but is economically disadvantageous. 

[0026] As for the organic solvent used for this invention, it is desirable that the boiling point is 50-300 
degrees C. In case a substrate is heated after sprinkling a spacer to a substrate, since it will be hard to 
evaporate if there is a possibility that a mixing ratio with water may change while using it, since it is 
easy to evaporate if it is less than 50 degrees C and it exceeds 300 degrees C, an organic solvent may 
remain on a substrate. 

[0027] In this invention, after sprinkling on a substrate the dispersion liquid which distributed the spacer 
for liquid crystal display components, it is desirable to heat said substrate in temperature of 50-300 
degrees C. In the field of physics, the formula called the formula (alias name kelvin capillary tube 
condensation type) of Thompson is known. This is the following formula, when it is the formula showing 
how it changes with the magnitude of a drop, and p1, p2, and r1 and r2 are made into each vapor 
pressure and radius about two drops, and rho is made into the consistency of a liquid and the vapor 
pressure on a drop makes gamma surface tension (4).; 
[0028] 
[Formula 1] 



[0029] It is the formula come out of and expressed. In M, the molecular weight of a liquid and R express 

a gas constant, and T expresses absolute temperature here. Since it becomes r1 infinity here when an 

oil level is a flat surface, the above-mentioned formula (4) is the following formula (5).; 

[0030] 

[Formula 2] 

RT p 2 7 



M' ' P o pr 

[0031] It can express by carrying out. p is the vapor pressure of the drop of a radius r, and pO is the 
vapor pressure on a flat surface here. Vapor pressure becomes size from the above-mentioned formula 
(4), so that a drop is small, and it turns out that the vapor pressure on a drop increases to the vapor 
pressure of the liquid which has a flat surface from the above-mentioned formula (5). For example, in 
the drop of a ten to 6 cm radius, there is about 10% of vapor pressure lifting as compared with a 
horizontal surface. When an oil level is a concave surface like the water in a capillary tube, it is set to r< 
0 and vapor pressure falls compared with a horizontal surface. 

[0032] After sprinkling the spacer for liquid crystal display components to a substrate in this invention, 

the. mixed solvent which intervenes, between. the substrates and the. spacers for liquid -csystaLdisplay- 

components in the process which heats the substrate concerned in temperature of 50-300 degrees C is 
typically shown in drawing 1 . 

[0033] In this case, the oil level of the intervening mixed solvent turns into a concave surface clearly, 
and vapor pressure falls compared with a horizontal surface by the above-mentioned principle. When the 
radius of a concave oil level takes into consideration that the radius of the spacer for liquid crystal 
display components is 3-4 micrometers, it would be presumed that it was the about 1%, vapor pressure 
lowering of considerable extent will have taken place, and the elevation of boiling point of considerable 
extent will be observed here. 




1 n - — 
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[0034] In the process which heats this substrate in temperature of 50-300 degrees C in this invention 
after sprinkling the spacer for liquid crystal display components to a substrate It will happen a grade, the 
elevation of boiling point of the mixed solvent which intervenes between a substrate and the spacer for 
liquid crystal display components is remarkable — The mixed solvent remains in the part after the mixed 
solvent which exists on the substrate with which the spacer for liquid crystal display components does 
not exist evaporates away, and it is imagined as what produces liquid bridge formation between a 
substrate and the spacer for liquid crystal display components. The very large thing is known as 
compared with force other than the bridge formation force committed between a substrate and the 
spacer for liquid crystal display components, for example, the van der Waals (Van der Waals) force, 
electrostatic force; etc., and the bridge formation force of the above-mentioned liquid bridge formation 
has become the cause which does the effectiveness of this invention so. 

[0035] It is not limited especially as an organic system raw material which constitutes the spacer for 
liquid crystal display components concerning this invention. For example, polyethylene, polypropylene, 
the poly methyl pentene, a polyvinyl chloride, Polytetrafluoroethylene, polystyrene, 
polymethylmethacrylate, Polyethylene terephthalate, polybutylene terephthalate, a polyamide, A line or 
crosslinked polymer polymers, such as polyimide, polysulfone, polyphenylene oxide, and polyacetal; An 
epoxy resin, Phenol resin, melamine resin, benzoguanamine resin, an unsaturated polyester resin, The 
resin which has the structure of cross linkage, such as a divinylbenzene polymer, a divinylbenzene- 
styrene copolymer, a divinylbenzene-acrylic ester copolymer, a diallyl phthalate polymer, and a triallyl 
isocyanurate polymer, is mentioned. 

[0036] Especially, the resin which has the structure of cross linkage, such as a divinylbenzene-styrene 
copolymer, a divinylbenzene-acrylic ester copolymer, and a diallyl phthalate polymer, is desirable. 
[0037] It is not limited especially as an inorganic system raw material which constitutes the spacer for 
liquid crystal display components concerning this invention, for example, silicic-acid glass, borosilicate 
glass, lead glass, soda lime glass, an alumina, alumina silicate, etc. are mentioned. Especially, silicic-acid 
glass and borosilicate glass are desirable. 

[0038] Especially the configuration of the spacer for liquid crystal display components concerning this 
invention is not limited, for example, the thing of the shape of the shape of the shape of a true globular 
form and an ellipse globular form and a cylindrical shape etc. is mentioned. Moreover, especially the 
particle size is not limited, either, but, in a true globular form case, the diameter of 0.1-100 micrometers 
is good, and 1-30 micrometers is still more desirable. In an ellipse globular form case, 0.1-100 
micrometers of minor axes are good, 1-30 micrometers is stiJI more desirable, 1-10 are desirable 
especially desirable, and the ratios of a major axis and a minor axis are 1-5. In the case ofHike 
[ cylindrical shape ], the diameter of 0.1-100 micrometers is good, 1-30 micrometers is still more 
desirable, 1-50 are desirable especially desirable, and the ratios of the cylindrical die length and a 
diameter are 1-10. 

[0039] In this invention, in case the dispersion medium which consists of water and an organic solvent is 
made to carry out distributed suspension, the rate of 0.5 - 25 weight section performs the above- 
mentioned spacer for liquid crystal display components desirable especially preferably to the dispersion- 
medium 100 weight section at a rate of the spacer 0.1 for liquid crystal display components - 50 weight 
sections. When it-was-the rate^of underihe-O.t; weight section, <md- is made to sprinkle or a substrate, 
and the spacer spraying number per unit area of a substrate may be insufficient and the rate of 50 
weight sections is exceeded, dispersion liquid become slurry-like and there is a possibility that the 
trouble with which the nozzle of spraying equipment is got blocked may arise. 

[0040] When the dispersion liquid which distributed the spacer for liquid crystal display components as 
mentioned above are a true globular form spacer with which the spacer for liquid crystal display 
components consists of an organic system raw material, the spraying number is 2 1mm of substrates. 
When it is the true globular form spacer which consists of 50-500 hits and an inorganic system raw 
material, the spraying number is 2 1mm of substrates. It can adjust within the limits of 10-100 hits. 
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[0041] In this invention, the wet spraying equipment (shown in drawing 2 ) which can use the spacer 
spraying equipment of various formats, will not be limited especially if it is wet spraying equipment, for 
example, is indicated by JP,62-286023,A, the wet spraying equipment (shown in drawing 3 ) currently 
indicated by JP,1-161218,A are mentioned. 
[0042] 

[Embodiment of the Invention] (Example) Although an example is hung up over below and this invention 
is explained to it in more detail, this invention is not limited only to these examples. 
[0043] 100g of mixed solvents which mixed ethanol with water to the weight ratio 1:0.3 was made to 
distribute with mean-particle-diameter [ of 6.73 micrometers ], and a standard deviation of 0.16 
micrometers spacer 2g which consists of an example 1 divinylbenzene system copolymer. It sprinkled on 
the glass substrate of the square whose one side is 15cm using the spraying equipment which showed 
this spacer distribution mixed solvent to drawing 2 . For the spraying consistency on the substrate of 
the spacer in this case, the result of observation with a magnifier is 2 1mm. They were 110 hits. Thus, 
the substrate which sprinkled the spacer was heated in gear oven for 1 hour at 85 degrees C, the mixed 
solvent on the substrate of the part where a spacer does not exist was evaporated, and the spacer was 
fixed on the substrate. 

[0044] About the sample which obtained [ fixed on the substrate ] the spacer in this way, it is the 
environmental-test approach (the electrical and electric equipment and electron) JIS. C When the 
sinusoidal vibration test according to 0040 was performed and the location of a spacer was checked, the 
predetermined location on a substrate was fixed. Moreover, those results were good, as a result of 
producing a liquid crystal display component with a conventional method, making it drive actually using 
this sample offering substrate and evaluating display quality of that image (comprehensive assessment 
trial). 

[0045] It carried out like the example 1 except whenever [ class / of an example 2 - an example 8, the 
construction material of the spacer used example of example of comparison 1- comparison 4, mean 
particle diameter and its standard deviation, and mixed solvent / and its mixing ratio, amount / of the 
spacer used /, and stoving temperature / of the substrate after spacer spraying ], and, time amount, etc. 
having been shown in a table 1. Those results were shown in a table 1. In addition, the value indicated by 
the column of an organic solvent is a solubility parameter among a table 1, and the inside of a 
parenthesis is the difference of a solubility parameter with water. 
[0046] 
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[Effect of the Invention] The sewage sprinkling of the spacer for liquid crystal display components of 
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this invention can offer the sewage sprinkling of the spacer which does not move on a substrate after 
spraying by simple actuation, without using the component for which the engine performance of liquid 
crystal display components, such as adhesives, is reduced, since it consists of an above-mentioned 
configuration. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] After sprinkling the spacer for liquid crystal display components to a substrate in this 
invention, it is drawing having shown typically the mixed solvent which intervenes between the 
substrates and the spacers for liquid crystal display components in the process which heats the 
substrate concerned in temperature of 50-300 degrees C. 

[Drawing 2] It is drawing having shown typically an example of the wet spraying equipment which can be 
used in this invention. 

[Drawing 3] It is drawing having shown typically an example of the wet spraying equipment which can be 
used in this invention. 



[Translation done.] 
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